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(54) MASTER DISK EXPOSURE DEVICE AND METHOD THEREFOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a master disk exposure device 
capable of exposing a minute pit and a narrow groove with high precision 
and provided with a developing function. 

SOLUTION: In this master disk exposure device 100, a master disk 19 
coated with a photoresist film 20 is irradiated convergently with laser 
beams to form a desired pattern. A nozzle 210 fills water between a 
condensing lens 17 and the master disk 19 during the exposure. The 
condensing lens 17 increases in NA and functions as an immersion 
objective. With the nozzle arranged in piping for a water tank and a 
developer tank, and with a valve installed that changes a feeding liquid to 
water or developer, the master disk aligner can also be used as a 
developing device. 




LEGAL STATUS 
(Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of rightj 



Copyright (Q; 1998,2000 Japan Patent Office 



of 1 



I l-Mir-03 13:41 



BEST AVAILABLE COPY 



http^/www6.ipdl.jpo.go.jp/Tokujitu...4- 1 E_N/:%3e°/o3l«%3a%3a%3c%3e6///// 



(WB+anmir up) <iz> & ^ & (a> 



^W¥10-255319 



Ol IB 
G03F 



7/135 
7/20 



S 05 



PI 

C 1 1 B 7/135 
G03F 7/20 



505 



(21>tifM^ 


HB^ -76450 


avmmx 


000005810 
















«9*(1«7) 3 M2B 




*WBe**a* 1 TB 1 








(72)*** 


** IE* 




























(72) JW* 


Ml-' MS 










*»SX**HM-TB 1 


HSTT 
















C74>K*A 







(54) BftK*&B&tt*& 



(57) t*n] 

[i*3i] m>hz: * ¥ Wfc»«rsi5ars*r & c 
assess i oott^if t u^xi-jr 




11-Mar-03 13:49 



httpi//www6jpdlljpo^ 



(2) 

1 

i>i>x Y *fftfiCDM*->£S#T*^a*£BK* 

5 * *fc«K^fa± *tf it h c i z#mt r&&sa*; 
[5S**2] JJWfc^TJ»»$ U>Xi LXMtf 
[w**3] xScfR^r ft Seii* /c«KD«22M. If. 

£mi$T * fc*><0?*i*mte£a i^w«?nt^6c 
[w**5 ] ±SJS*a*i*^tf fWT*fc*>o* 

GMVW&tW 0 & * *tc*X»V) *) ft £ ** 

tcie&ofssa^fi* 30 

^i-7w >rn*>— ffi&frpjssaft&a. 
«a»«cu-tf**«*bxj!wrr*ci«cj:97ir ► 

«i*%*rfc*i*a*&i&sa:jfc*fT$ c t zn&trz 
mamtML 

l ooo i j 

[0002] 50 



IMWl 0-2553 I 9 
2 

•Ji>*XtT? hOK*->*#JLt^ajOtt*StoK 

K^a#sffi#»i'6tvci*&. 8isa*$ffl4*, m 

tt**»6&9**nrcf&. 9?&ga© 

fc^*>:££tt Vbl 57, K>.6, 475-490* (1981?) <C 
tt. l^-1f5fe«fiA = 4 57. 9 8nm, U>XROfc 
NA = 0. 9 30^9K^T. MLblCAtf* Y 

VHD/A H D*3tt a ?ot,-** * *w > 

fflc**ife^o- 2 5 iiD)©x>i<xt> ^«^J^5«rr6 

v > ^ S/ >« U-tT A# ? Y «IUS(CaB« 3 * *fclt> 
tc H e - N e u -1f *?•«) f- i L tc? 4- ^ 

[00G4]tin¥6-l 876684£IRtt. JHH 
[0 00 5] 

ttt»©5?ESfk. ^ssib^fiesnti^. cone 

4C(t.^^/cWr. R»aife«B4£ltft*X4>*r 

»'j»ibcra*r ^*»^/^->* 
& <NA> M^rr&c^. u-^cojS&^lSfi&ft 

[0006]$ 7c, |i5IBCD<fc-^ tc5€^tX3a«X»ti, 



of 1 



11-Mar-03 13:4« 



http^/>Arww6.ipdl.jpo.go.jp/tjconien...4« i E_N/;%3e%31«%3a%3a%3c%3e6///// 



(3) 

3 

[0007] **H3G>@tttt, HMZ?t WMtRV 
*h?*2t:?? ftKttfcUc t**<t ***** 
XS *JFJtff*ftB*iHtr* C 

[ 0 o o 8 ] * rc, *#fe9J<38*oBtttf:, 5#ft 6£o>* 

[ooos] *jwb<d3 hz%w>&m&. tout * to io 

[»84rK^T*/c«X^f2] *fcW<3* 1 <^t$tc« 

Atr 7 * n^x h z&*uc&*&i**mmtmK 

l--?iltZmlci,xmjtt?ZCtK.J: t )? * \VVX\ 

ix&mzic.*><o*&t **** c ± «§au-r *jk* 
s£fta**fcfft*n&. zo 

[0010] #*qS<DBlS»t£S<E>&J8£B6 

XI 7KJ0Stfl±«:$*?5Snfc:7* hU^ hR2 0 
©Rate*** ft*. *«W(DR«S5eKaW. 06 <C 
7rvLfc<*^K*f*2 0 0 *ra»ffi±tr«i6T* SX>\, 
2 1 0*«*T4*0 % 3fcttff*Ktf. CV>sXA>2 1 
Q*6Mft8ftfc?ftJt2OOCCJ9AS0>7* 30 

h«2o<t**b>xi ?£0iBtt(*%ttSft&. cc 

T\ S*U>X1 7tCj:DiaH^^^2j*|8<0«'l«llt 
r«H»4cTK« < 1 ) (CJOIlSft*. 
[001 1] 
[HI] 

r ■ A/NA=A/ <n • s i no) • • < 1 > 
5W. AtttMfcl^Xl 7KA#f hl>-Vit4m. 
ft. NAUt«^>Xl 7<DP8D«. nttfctflOXl 
7<Dt8*» (StSIB) ttfB^Stt*. attfcjfcl^Xl 
7^6l5jWSni^<^fe^a^^rVt)^RIO* 40 
fc**fte4vnT. *£tOXl 7K<fc*JS8IL5S2 

r«r^S<r*tCti±^ ( 1 ) *6NA**S<T 
fttfJ^C NAt« < 1 ) <&J^KNA = 

n * s in«ta«n*OT, NA**e*T*K:t*« 

fi<0flm2O££5fcU>Xl 7±Ofi8K:fc<*2 0 0 <n 
> l ) rtlXft£tVCl<*0'C, £51 < n s 1 > #J£a» 



«PB¥1 0-2553 1 9 

4 

fiSifcfifiOS* U > X«fc 0 6 N A * to*T * C t#V 

>Xl 7 4r«ai/>X<tL"Catt$«iCi^XS&. 
Kf*2 0 0l*. NA**S<T*fc*>fc:, JStlr?^^ 

3^4»S»(D*ii2 0i*jfel/>Xl 7 iOfflfe^jfciaS 
T*fc£tCt*. **U>X1 7<DS*tS*oSUE*t«: 

8*200*. Ra^^au^m 
2 0£fc*f*c±icfc*Grc, 7t^u^h«t 

[0012] * wo« ssrassaa. $ &«c. wft 

5tao7o-b^«:fi&ffl3nxt>fcifi««a^TW^^ 

[0013] ±se*ifltfc*sfi±tcmts-r hu*>o*m 

it. ±B±tt*£mM£<imtCfm*it*WL1**Mt 

x*^G>±g28** *sstifi©0U6*#o i« a * 

K)£ 8***tS 2itZ> tc*>iCR&±lC £* SrUiiiT £ fc 

figrnts:, ^^i^xxacr«<*mts«a«:«m?e« 

[0014] *5M9<^RS5I5fe«B«r. 3 e>tc. KjfcR 
fiS^IBtcj: OSjfc - ■ <**^-^<^»X^I« 
9 Kfc«A, *^9 K^6<Mft**%ft*OT*«8* 

[0015] *IMBOSI2^Rtt(ClSitU % 7*hU^ 



nf 1 



http://wvw6apdl.jpo.go.jp^ 



[0016) *fc^oi^s**fcK£*u:, I* 

-ttU&hR&BH&i U>* 
[00 17] 

[00 18] (iU WW) 

G>* 1 3U&Hfc@ 1 Owo. 3 i £5S* 
£H 1 0 0OS!BS«BS€rmr. 1?JIS£&B 1 0 01*, 

1 9^0JBW* ^aVJTOHttKt^netiBKT 
*3W#* <AO) £SW7RtfMN6* (AO wn 
B9. Stfffi*:^ F2 7. MM 9%etK-T£*-> 
9**2 1. Mil 9±«:*«r | ttlliT^^X^2 1 0 
£y*/^ftfc«#<6£a2 2 0 . imStltcA* •> Y * 

[00 19] u-«w»i*»&HW**fci'— *'** 2 
l*tr-*x*'J 7 * 3 0» 1 £»2<Wfc* 
5K*»*n*. *i*>£ft4tt. -**ou>x6t1* 

4WcAO!5t»B7*CA«4U*C, sa&T^*<M<0* * 

3Cffl$n;cM^^Ui7-8'C-5«$nrc&. ao« 
ieiS9ic;j«bxiBifii 9^^*a^m<iH : fcKfi< 

4. 7^* K27*Cttf!u*T*')t'-l'>*l 5fctf* 

#10x1 7#R«n"C*o. *n6ou>x«:,*o 

u-lffcttlffl 1 90lffl®iK«aHK**Sft*# * 
fil 9±«:U : 5 ; «>A54^^0-C^^ 7 * 
*2 0»^**VCW*. -IS. »2<Wc*54*EOX 
a»l2tcA«T^ A0^1ffl57Ot^*)icE0Xffl 
S 1 2 4C J: 9IB«* A t > ^tfSr'dSfcXfflt/'C t><t 

s«*n, A/2fct§i§U4*£i&ufcHL ms*- 

10. 1 1«IT*^* K2 7«ttT*. 

10 02 0] ^Xil2 1 0a*->9—**>2 \0±15 

-W&ftl 9©*4>iS«KEfi3ftXte9. M 1 9 
KrSj*^T*2 0 0*»iiiiT*. *->7-9*2HC 

fil 9WfBtClD* J *), 8JS&0>7* hUVXH82 0«r 
£5^£#6XT&. IBS 1 9 ©WSKWa^TOIkO 
fc*2 0 Ot«R*U>Xl 7±fcfi©7* 

®2 0ionn%7t?aT&/c^ ^b>xi7««ifiu 



(4) 0-2553 1 9 

6 

[002 1 ] fc^* K2 7*6ftfil 9±07* hU^ 

x hR2 ocrattsnfcfctt, Rea: < i ) a^asi" 

>xmMtC* t )tt<P®9&&U*i'\**'> ***** 
i>'\*$VA*? htatM/C?* H^Xtr«2 0*S 

core*, «*oi?^ait^a^*)tH^ 

10 [00221&S19O9** U^X hfc2 0G>ft®*> 

^S^snfc^a. ^>xi7^»ju-^>xi 

4±K£#3ft*. IS«t«240r^7*U-f2 6*ca 
^n/c^^«2 6a, 2 6b*H£T*C£K«*: 

Rjfcu>xi 7tc*->-c«a&sn*x** 

[0023] b-*7lfc*l. A03CWe7 L EOSCaB 
12. ^->t v -7'^2 l^Qttra*. @7nOiU*W 
20 « <03RW34<?I?.) Ki:0— fSl/TCHSn*. M 

ar«ci*^3*-- ,7 » *ntci&G 
[0024] fif^a^aai 000*^7 K2 7 

<D«aoS*ia?:02RyS3«rffit-'C»^T&. 02 

it. E7tu>xi 7^emi 8*ftu-c:£ttT** 

K2 7*T^fcJ^c««EI«r*U B3«Hfc^* 
K2 7<Dtt^dKffiS«rmT. V*, 03<Cti, K 
2 7OfcS*#*0»<T*fcie>lC. >^Xil2 1 0*M=> 
DtHi ? nfc*2 0 0 <DS*#*«S l/T 
30 [0 02 5] 02K*nT««iC*^* K2 7U. Rjfet' 

yi 6ei, 7c^-? K^-x«2 8 »*U> 
X^A^y 1 6 a «-i-X»2 80JSau:ES$nrc4-* 

<dx^«^2 9at;-en(rm«3iircifiifiW )8a, 

m5feu>x^wy i 6 at*» iws^mi^iTa^w 
(04>X. Yaffil) tc|S)«?n, ^u>Xi7<wfe«i 

[002 6] ©SUl^T^^tC, *jfeb>X*^^l6 
40 aU*0±2KCt*xv3K-r3 3«:yrl/X , J U-l/>Xl 
5 : fc3a%r*'Jl'-^>X^y3 2%CI^^. cc 

>X 1 5(WW*fll««I^ 'J u >X 1 50 

[0027] »JU-U>X*iUy3 24>»tta« 1 8 b 
«:AUT^-^»2 8<03tBa^2 9i«l«SnXl* 
5>. ijU-U>X^y3 2±Kltt. ^X3^*MT 

>7f >x-^ 1 4 0*fcfirr**t*>3 4 e^BS?n 

"C4J0> T99>±-* 1 4 0Ote<Df*fiXfc£"C&& 3 



11-Mar-0313:5 



http•7/wv^jpd!jpo.go.ipAiconten...4=:1E.N/;%3e%31= 0 /o3a , 



7 

x-n4 0^ru. **u>xi 7WJu- 
u>xi5/^-^a2 8^ur^^w <bm±t 

*2 6 a . 2 6 bOttfHSfciCS^X WSPS58 8 

si 9*ffi±<&ri^^*tt tcaf5 3 n *- 

XI l<D&wtE3&\ 9flffi*<DHfc&. *jfcb>Xl 

E*nft. 

[0 02 8] ^jtl">Xi 7 iw<Ts--&$:vjBkis~C%w. 
3n*rfttMl'>XT fc fcft. u>Xl70WKfi. 
fc*. U>X1 70ii$8*ffil 7 at*. **K£Sftft« 

tc»XTft<w»*oi*. u>x0#k&pu>x«>*i 
ttsotisti. «Ki«*«nyi**. »3fcu>xi7tf* 
*Mxftu>x£aftJ:^ffliTftc£fer**. 

U>3C1 7<D««tt. WClWMft** 1 *. C. Si 
C. S li N« . 2rO, . Ta, 0, . ZnS. T i 

[0 02 9] B4€«l't. Hl«c»*Ofc*/» 

^te«a2 2 0tt, =£K. r** 

tf***ne*ffaTft*>*8 2. 8 4*. *tlM> 
*>*rt#*»ETft£*#>7 9 2£, *>*8 2. 

0. 8 0 a. 8 0b»C«i»« 
ft. */atfWBttttBT*^XA2 1 0t*KC8 0K« 
t&£ IV *fl««W»^W«* V * 8 2 KfcfcT 
8 0 a t** > * 8 4 tcfclST ftES 8 0 b K#ttT 
ft. BB8 0*X»*0blClttnetiSlft'<**'«6 
aktf8 6b#ES?nx±5^ tMMMMB 8 
tC<fcO*W»3**. Ee8 0O5ft*K**«fia>hO- 
*/<*79 0Ml«3*. ->X*2 1 0*MilHMl* 
$Ltt<Dft£*W&&S **&OXPl&Stli>c 

8 2 * 8 4 ic<**neng£*>*9 2*> 

Jo-C*n<=><0*>* 8 2. 8 4^eW^W« 
B80a. 80bCfctfS5nft. «^9 2Ufc 

WM^8 8tc<tow»anx^^. a**, *wfi&8 8 
su-a-ft*!*^**^^ 

[0 03 0] 04«cmO/c«fc^^a*«/*^^S 2 
2 0^ttfF^T«tt«Ti. IfcfiS^SKfcV'TS 

)l 7 8 6 I) W » O T * * > * 8 4 1*1 EE 8 0 tC 

mtefft. H8M88 8 l«fcMta> 

OfcWWGt. W8 0«8»ft*©*fi*WBU 



5) »W¥10-2553l9 
3£4»fc, **1/>X1 7<t#.S*B<D'7rf H/^X* 

2 o tonmv+xj&te n, >x i 7 * as u 

>X*OT«ttTft. *fc SfcSSfcttS*;**"* 
YV *J>X V K2 0±<CftC Ucfi^tf ✓ X>H»*>0*K 
J:0*bii5Sn*fc«>«C. B5S<Dtf€t»tC<fcftS*3ft* 

H^A \ 2 0 iOBBt3&JSe*-C^aB3n^fi*i£* 
&3£3G>7* hU^Ah20i<0«CDJtJ#3n/cBI6 
<D«ft*Sl£$*ftfc«>£''X;l,2 1 OOttStoNM:* 

WMecctJa*. sytu^x^jwyi 6ac 
jr^^<^&^#6Trc^«feu>X*;b^l 6aO 

[003 1 ] SLS82 0 <D*azJWTT Z> t * *Ui»»8 8 
l«BM^8 6b«rKtlTeii4>«:, Jft^^^? 
8 2«OSK /< ^8 6 a ^OBttr Z> C £ C«* -?"C s X 

2 i o^^>«diliS'tt&. c^ur, s^i/rcfRS20o 

[0 03 2] @4«:?norcsa2 2o-cti, iair«i* 
< t^«e/<^7'8 6a, b%«J0ft^^CitcJ:^rB 
-✓X;U2 1 0tc^0«teT^C^^X'?/c«>. 

30 [0 03 3] S 1 tt^Ofc*^? K2 7. tfift 

fir ztc&>oM2&at u-cffit^c ^ fe^]irc*&. 

[0 03 4] C*23««)*»WZtt*J*»*« 
<D»2fEilt« s feB5«r»i^tt*T** @5tt^03JC 
^L/c^S^^SWte^ 7 K2 7 <D^««rTsTKm 
40 BtM, @5KmUfc^f «5feU>Xl 7 

*S»y***^>X**5r 1 6 b<D«2^@3«:mO 
>X^^ 1 6 a iSV&WWti, £tti1* 1 0 

z>tm& vwtvm* "C «r-hd^ * ft o r-t «ft« 

3 n/c^@mf:tft OX h ft. 
[0 03 5] m*U>X^^l6btt, *<D4»*K* 
50 5feU>Xl 7?:3t»L^ ^^JK^51ffltC|BJ<M^lC« 



http-7/wvw6 jpdUpo.go.jpAjconten„ ^ 



(6) 



tfb>Xl 7tf»G*3£il <*B> 16f. 16s*** 

<P£I6 1 6 f OROtf (#AJ«D ) Ktfjfc:? t 4**4 0 
^$$n, flMM>*»l 6firS>WD» «: 
t*. ^>j?h4 1 aJfctffcWSU 1 bfcttAfcU^Xfc 

sfcms4 i*i**ssnxi,>&. u>xtesfctfiS4 i 
co^»«rub>xtis^ms4 i^6o<* 

[ 0 0 3 6 ] itV t 4>*A Oifib&mZtltclcAt&m 
<£B> 1 6 f £51^T££u>Xl 7*CA5*LfcaL 

ran scjiowsntwtJfttu^i 7av2P 
<*b> i 6t ta-»ru>x(MMfime4 itojwr 

b>X&S5*aSB4 ltt, 4*2iJ»4 1 a ±4 1 b<C 
afqsnrfcD. ^fcu^xi 70fcffil 7 c&BBft 20 
S2 o±oB»j»JWfc*>fc3ftjEtt©£*. ras*6<z> 

Jg«ife<D*4:^U>XCaH^»S4 1 o&muA 1 a i 
fc. Z<Ot**M&4 1 a £4 1 b S>B«fi&Hl£©#£ 

*vt/<tr*. a**, r*fe*. ->x*2 

1 O^^tttiiSnTEtSfcfflO? * h u^X h2 0 
±fe'K0'ifclfcLTl*&£*K. «*1^>X17©OT1 
7 c ira&O? * h US>X h 2 0 £®BB*t£iEaiaB 
ccaunix. B1UB4 lai4 1 b*>6t!2T < 

> X 1 7 t JS31S 1 9 £ OfflfiwWSiES ©Km* n*<* 
^;<-4 OMIHfc** 1 ? * * \*is?» h*m2 OX'S* 

3 n**a*uj»2 < tr ♦) ttBjfctftastt-clft* s 
jwm, ir-5K*cF«*«:tt&ci««**, cox*)** 

«£Kt*. 7* hUS>Xh±rat^M«C7Jt4*0EII 
B**H*orR«*fi*Hrrc £ fe"C* 40 
[0037] ®5lC7h<s1cE&7i1£&WU* U>Xftfi 
#diS4 ifcH*&Q'C»*u>Xl 7£1&B*<0IBB 

KifiSStt*. iff-**C, Bjfc*«craS«Btc*IS«*i/c 
•)B*U>X;MHr 1 6 b<D±T 

7WE>B*ij*£t;fc«Mre4», en*»«>x*ifcu>x 

1 7 ira^©JTO*iSiEaffiKJR*T*C *#X'* 
10038] OL *^«UMW:«»Mt/C*fe 



t*W¥l 0-2553 19 

10 

is^c^imtf^fc^c^x-s*. 

KEUc#, ^X^O&2«I^<D@e^oTKfi£ 

**b>xicr)rj5!l«:^7t«3^ic<t^r^ 
ejgotefitcKKT* c £#x* 1**1*, raso* 

@6^i^^xju*e^&c:£*jx'*&. 

± tc * r escrow KSBtrr * c <t #x* * * . 
too39] ^mysfrctt^xjbiffi^r^ra^ 

»*CiKJ:oXraS*S»±T*?B*«&U SB 

rt«:-^£o4:*Sx.&c<ttc^oxrasi«*w>x 

S5^g5(CO^^X^64:?:SSrt«:^»S^. 

i, yX*g<**4»OT, ±»DJ: J >a^S«l 

t oral**** ^ s a * c ± air-* r^nw:. 

[ 0 t) 4 0 ] Sfc. JiSaSlSS5fe«2«t, ^ KB* 

I 0 04 1 ] #fclBora3H#3SBtt. 3>/<^h^-f 
X^. CD-ROM* ^S^Aff'sMFrfX**©** 

[0042] 

tifiauvxiLrmirr^c^^T^&fctt). nws 
i. 

[0043] 

e«4cgR-7- i JSIS i OBK ft S S -tt * fca«BB 



I1-Mar-0315:1 



http*y/vww6jpdl.jpo.go4p/tjc^ 



(7) 



[004 4] *«^ORS5^Stt. S 
[BfiOCUUtKPR] 

[02] Bl^mU/c^W^^^SSS^SOjfc^ 
[03] BlKmL/c^^a^a«a^tS<Wfc^ 
[04 3 **a«<0* 1 mtoM&V*2?iKmW!>VH&* 



10 



20 



«W8¥l 0-2553 1 9 

[05] *&S8<S* 2 0*S toWtCfc 5 SSS^BOjt 
FO0iffi0T**>*. 

[06] «!«^JB5f:fifi©** u >x^«a u > 
7 Aoxae 

9 AO«I»lS 



18 
20 
27 
28 
29 
82 
84 
92 



ioo Kasatfase 

1 30 ns-fA'AlT^aX-* 
200 * 

2 i o 



[01] 




ii-Mar-03 15:* 



http://www6jpdiopo.go.jprt)com 




11-Mar-03 15:1 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBlT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



